Supplementary Methods
Data analysis
The reactions of WT BfiI and the truncated heterodimer H105A/WT-N on DNA substrates (Equation (1) in the main text) were fitted to the following equations: substrates (Figures 3A and 3B in the main text) was analysed with a global fitting procedure that yielded a common value for k 2 for both the 14/15 and 14/15s data sets but with individual values for k 1 for each set.
The reaction of the BfiI heterodimer WT/H105A on the 14/15s substrate ( Figure 3C in the main text) was fitted to the rate equations for the scheme in Figure 3D , as follows: 
where S(t), Ci(t), P(t) and both k 1 and k 2 are all defined as above: A denotes the initial fraction (%) of the DNA substrate carrying the heterodimer in the productive orientation and k 3 the rate constant for the dissociation of the heterodimer in the non-productive orientation and its re-binding in the productive orientation. The reactions were stopped with 13 μl of 1.0 M NaOH, neutralized with 4 μl of Neutralisation Solution (1 M H 3 PO 4 , 9% SDS), mixed with 5 μl of SDS-PAGE loading dye solution and heated for 3 min at 90°C. Samples (10-fold diluted) were analysed by 12% SDS-PAGE. After transfer to polyvinylidene fluoride membranes, proteins were detected using mouse polyclonal anti-BfiI antibodies (courtesy of dr. A. Žvirblienė, Institute of Biotechnology, Vilnius) and an alkaline phosphatase conjugate with BCIP/NBT substrates. In the absence of DNA, two bands were observed, corresponding the BfiI subunits with and without the 6×His tag (low and high mobilities respectively). Incubation of the heterodimers with the 14/15s substrate resulted in additional bands with reduced mobilities, presumably protein-DNA adducts. Formation of the presumed adducts concomitantly diminished the amounts of unreacted WT BfiI subunits (the low-mobility subunit from WT(6His)/H105A and the high-mobility subunit from H105A(6His)/WT), but did not affect the amounts of mutant H105A subunits (the high-mobility subunit from WT(6His)/H105A and the low-mobility subunit from H105A(His)/WT).
(C) Effect of pH and proteinase K on the covalent intermediate. Samples of the WT(6His)/H105A and the H105A/WT-N heterodimers of BfiI were incubated with radiolabelled 14/15s DNA. The reactions were stopped with 1 M NaOH. The DNA was precipitated with glycogen and ethanol and dissolved in one of the following solutions: 50 mM HCl; 50 mM NaOH; 50 mM sodium phosphate, pH 13; 50 mM potassium phosphate, pH 7.5, and 300 mM KCl (with or without proteinase K, 1 U/10 μl). After 20 min at 25°C, the samples were brought to pH 13 with 0.5 M sodium phosphate buffer. After heating at 90°C, the samples were analysed by 
